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Struetural tostirz of ths Cotwrn 8-IF Pronollont Torts end Coomon
Dona Asgenly woz coulucked ab the Dovdes Adrereft Coopary's Sants
Hewlea Plent Structwral Test Leboratory. Wosting wes begum inm April
1652 erd cencluded in Jume 1562, |

Tollowirz iz a brief suminry of the variocus teste corried out oz the
aforcoentiored ssocrdly,; end thelr resuits:

5. Iydrestatic Test Venicle Preor Test (Report ¥o. £1-38341).
Taiz test wos conducted to determine the étrczt::th charage
teristicas of the Propellant Texks azd Comon D:::m under
simuleted grovnd locdiry conlitions et exbilexnt texperature,
based upox DAC Propulsicm Report To. b-147, &ated 17 April
1661, The teet srticle consisted of o 5855099 Tark Asscbly
zrd & SOT1658 Thrust Structure. The sinuleted groucd loading
conditions were as follows:

1) Pressurizetior of the LOX tork %o 10 psip, and @.pjpli«
caticn of verticsl loads at the six thrust structure

ercice fittirns (1600 lB. e:«;ch); to sirudlate the dead
veight of the six FL 10-A eugines.

2) Preccurization of the LOX Terk to b1.5 poig to provide v
the Cown Doze "1imit” pressurs.

'3) Precsurizction of both the LOX ari L, terks (3 axd

12.8 psig respoctively) to provide e "linit reverse
pressure” om the Coxon Dene. .

4} Pressurizetion of both tarks (54 psig IOX terk, 2k
 paig LHp taxk) to obteia the LOX terk "limit" pressures.
5) Poth tarks pressurized (40 psig IOX tesk, 33.h peig

1H, tark) to obtein the LE, tamk "limit" pressure.

Vater was erployed as the pressurizing mediwuz.

Instrumentation, vwhich ma uczitored durirg this teat cousisted of
aine strain gage roseties lecsled im the erea of the joint between



the comron dove and tho oft Grugy ovs streds oo rooobbe oz the
Lirler, ond olxtorn deflecticn potomtionators locnbed 65 as o

¥ p) k3

provide roddol deflecticns of the o doie ool oriislior.

Fosimes morddlersl etrces 4w the Coron Dune dos 9 it pressurs
1icted din Itez 2, wes 25,620 pei tensicen ¢z the 025 skin, end 11,750
pai tensien in the OhT7 ekim. lloridierzl stresses for the Comen
Doze "roverse lindt prescuxe” were 20,000 psi cerpressicen im the

025 gkim end L2560 psi copressicn im the .O4T skin.

The poxins weridiczsl stress im the aft gcze due to "linit"precoure,
(Itcn &) es recerded ot the cexter of & valffle poral, wes 13,900

psi texsien. The meximua hecp strecs ia the L, tmk cylipdriecsd
gecticn duz to "Lindt" pressure, (Itcz 5) ez recorded at the cester
of 2 wnffle pimael; vas 30,000 psi teunsion.

Ty s crce vere the recerded deflecticus of the pressurized taxk iz
excess of .25 im.

Firal imspection of the Propellant Toxks sxd Comen Dize revealed
3 izdicotien of doxzage.
B, Crycgenic Teét of the Comasn Tulkhezed in the i’q}&msmtic
Vehicle (Report To. &1-k1205)

The purpoce ef this test was to prove the structural ime
territy of the Comem Dome (B/S 5053805) whenm subjected
to "porral lirdt prescure” (35.8 psig im LOX terk) exmd
"reverse linit pressure” (25.8 psig ia Lip terk) at
eryocenic termeratures. Liquid nitregen wos used as

the pressurizizg medium. |
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'z'::;wi;ﬁ. g2 the conta oy afior oy oF Rz tuo teod eonliibicns

o

roverled ny stresiurel doncss. Ultwooorie Loobtixz on Tolth swdocos
ef the tooh Lt Luliccted Uik Wero woa 23 (f:;*:;u:z cf ths ol

v eidn frea tho Doocyend eowes

01*&:137:&3;?’ it woa fobeorlisd that the ?:'n_rw“r.f.,ic toxls asocsDly world
bz preceurdizeld wotidl mohore ceoumied, l-:";;'e:cr, vz reguest from

TISA, the seecbly wos Civerted for woe oo the "Lyianiles/Tyivesiatic”
Zegt Vabicle.
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AFPPIDIX IX

Tenfenl Tery Ovtlet Tests

Tais arpendix outlines tvo propssed tesy plans thet have been es=

trbliched to surplesont the anslyses preserted in Section 9 of this

2

report. Tae proposed tests cre the L, vent, showm on pege IL.1,
an& the LO2 £111 line showa on page I3.2. '

Authorization to implenent these test plans was received on Decosber

9, 1653, Conscguently, no test dote is available es of the date of
the initial release of this report. As soon as the test progrem is

cospleted, the results will be trensmitted to MSFC,.
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=45 gecticn derls vwith the cquaticn derdvations voed throulhe
ob the enalyses. %oe Zerdivotions shom exe for the genarad.
We, that 8, eIy cewbiraticn ef iocis ond forces. coR BS
gustituted into the egquations, horover, pooastyy chonges

gra restricted.

muens deriveticns Tall into Tio catenaries, the nesbrang loed
derivoticss axd the rolative deflection derivations. Toe meme
prome 1ozt deriveticns secticn Pesz IIL.2.0 hooded by a,n‘ intre-
euctica thot evpleins the mothols, sigas, txd syzdbols. ’

The ecorvention uzed in the reletive deflection enolysis is
os Pollous, Tae deflection of s part is syibolized by & o

™39 deflectica can be elthor rotation or tronslation perpel-
diewlsr o the geszoirie eenbed 1ine of revolutien. The part
40 be eaely=cd is jdcriized by cubting it at veyrious spoks.
Tocs secmemt, resulting fraa thls culting is given s musber
1, 2, cae—=—=N o Tae ¢eflectica of raxt N ‘45 shown
as  §° .

Hoivndant forces ore jrrosed on the cub swrfacess

A5

AN,

i

&
V‘x, L f%\

i

Permar—— e ——— i N——o——— ...f{%*‘——

RS g



Ioth mooent erd shear forces exe piven the designstion of X.

‘The dcflection of poxrt N in the dlrection ard positicon of

force X, would be shovn as &7, or in direction snd position
i

of force Xji,, @8 5;‘”‘ s If the force causing the
deflection was Xi’ the deflecticn in direction and position
(2} .

o s N e e C L% . o mmn
ow ?:i would be shovm 8o 1L ¢ I2 the force cauvsing ths
L .

deflecticn in the direction and positicn of X, was X ., 4%
2%

would b2 shown ns é-L é * 3 if it were pressure force 1%
)
i v 28 . ¢ ®
vould be sh a %L,P

Tt can rew be secn that the totol deflection in the direction.
n n ] n n

erd position of X, is L= Q. . ete.

pe i S; S',' +S},(;«)*égg M é;'@”"' ’
Wien the deflection of all the parts due to ell the forces
aeting on it is determined, sirultnncous equations ere set
vp such thet their solution will result in velues for X

, o N enet N A

ceeesXvinich vill couse §, =8, A 53 = 65
Yaen the interfeoece doflections are ccogpatedle, the problem’
has been sclved and the redimlant force voluzs are known.
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